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DETAILED ACTION 



1 . Applicant's election with traverse of Group I (claims 1 -2, 1 7, 20-21 , 23-26, 31 -35) 
and SEQ I DNO: 366 in the reply filed on July 1 1 , 2008 is acknowledged. The traversal 
is on the ground(s) that SEQ ID NOs: 367-370 should be kept together with SEQ ID NO: 
366 because they correspond to bisulfite treated sequences for the identical sequence 
region of SEQ I DNO: 366. This argument has been found persuasive and SEQ ID 
NOs: 366-370 will be kept together. 

With respect to the restriction requirement mailed on January 1 1 , 2008 it is 
noted that claims 1 0, 1 1 , 1 2, 1 6, 1 8, 1 9, 22, 27-30, and 36 were not placed into groups 
because they were improper multiple dependent claims. Claims 10-12, 16, 27-30 and 
36 have been amended so that they are no longer improper however claims 18-19 and 
22 are still improper because claims can not reference back to two sets of claims drawn 
to different features. In view of the amendments to the claims the groups are now as 
follows: 

Group 1 , Claims 1-2, 11, and 17-35 drawn to a method for the analysis of breast cell 
proliferation disorders. 

Group 2, Claims 3-10, 16, 36-37, and 40 drawn to nucleic acids and compositions 
comprising nucleic acids. 

Group 3, Claims 12-15, drawn to a method for manufacturing an array. 



Please note that claims 18-19 and 22 have been placed into group 1 even 
though they are still technically improper. In response to this office action Applicants 
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are required to amend claims 18-19 and 22 so that they are in proper form. Failure to 
amend the claims will be considered non responsive to this office action. 

Additionally Claims 3-10, 12-16, 36-37, and 40 are withdrawn from further 
consideration pursuant to 37 CFR 1 .142(b), as being drawn to a nonelected subject 
matter, there being no allowable generic or linking claim. 

Claims 1-2, 11, and 17-35 have been examined herein. 

Claim Objections 

2. Claims 11 , 18, 19, and 22 are objected to because they refer to claims that have 
been withdrawn from consideration. For example claim 1 1 is required to delete the 
phrase "at least three oligonucleotides according to claim 7", however the language of 
claim 7 may be copied into claim 11. Appropriate correction is required. 

Claim 1 1 is objected to because the claim still recites SEQ ID Nos which have 
not been elected (SEQ ID NOs: 1-365). Further claims 11, 18, 19, and 22 refer back to 
claims which recite SEQ ID NOs which have not been elected. For example Claim 18 
refers to claim 3 which recites SEQ ID NOs: 74-365. Appropriate correction is required. 

Claim 1 1 is objected to because the claim appears to have a few typographical 
errors. For example "determining methylation state" should be "determining a 
methylation state". Further the phrase "detecting cytosine methylation state" should be 
"detecting a cytosine methylation state". 

Applicant is advised that should claim 18 be found allowable, claim 22 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
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claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 



Claim Rejections - 35 USC §112 2 nd paragraph 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-2, 11, and 17-35 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 1 and 2 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite in that the goal of the method and the final step do not agree. The claims are 
drawn to a method for the analysis of breast cell proliferative disorders. However, the 
claims recite the final step of determining the genomic methylation status of at least one 
CpG dinucleotide. The claims do not recite a clear nexus between the preamble and the 
last step of the method because determining the genomic methylation status of at least 
one CpG dinucleotide is not equivalent to the analysis of breast cell proliferative 
disorders. 

Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
in that the goal of the method and the final step do not agree. The claims are drawn to 
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a method for the determining a methylation state or for detecting single nucleotide 
polymorphisms. However, the claims recite the final step of using a set of 
oligonucleotides in an assay suitable for at least one of detecting a cytosine methylation 
state and single nucleotide polymorphisms. The steps do not result in the determination 
of a methylation state or in the detection of SNPs. 

Claims 17-35 are indefinite over the recitation of "whereby analysis of breast cell 
proliferative disorders is, at least in part, afforded". It is not clear what it means to 
perform a partial analysis of a breast cell proliferative disorder. For example, is it 
sufficient to just look at the data? 

Claim 24 recites the limitation "the DNA fragments". There is insufficient 
antecedent basis for this limitation in the claim because the claims do not previously 
refer to DNA fragments. 

Claim 25 recites the limitation "the DNA digest". There is insufficient antecedent 
basis for this limitation in the claim because the claims do not previously refer to a DNA 
digest. 

Claim 33 recites the limitation "produced fragments". There is insufficient 
antecedent basis for this limitation in the claim because the claim 31 does not 
previously refer to any type of fragment. 

Claim Rejections - 35 USC §112 1 st paragraph 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-2, 11, and 17-35 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

The nature of the invention: 

The invention is drawn to a method for the analysis of breast cell proliferative 
disorders. The claims all include a step of determining the genomic methylation status 
of at least one CpG dinucleotide. The nature of the invention requires the knowledge of 
a reliable association between the methylation status of a particular sequence and 
breast cell proliferative disorders. 
Scope of the claims: 

Claims 1-2 are drawn to a method for the analysis of breast cell proliferative 
disorders. The claim requires determining the genomic methylation status of at least 
one CpG dinucleotide of SEQ ID NO: 366, contiguous portions thereof, and sequences 
complementary thereto. 

Claim 1 1 is drawn to a method for determining a methylation state or for 
detecting single nucleotide polymorphisms. The method requires using at least 3 
oligomers in an assay suitable for either detecting cytosine methylation or detecting 
SNPs in a sequence selected from SEQ I DNO: 366-370, contiguous portions thereof, 
and sequences complementary thereto. 
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Claims 17-23 and 26-35 are drawn to a method for the analysis of breast cell 
proliferative disorders. The claims require obtaining a biological sample comprising 
genomic DNA, pretreating the DNA, amplifying at least one pretreated DNA sequence 
selected from SEQ ID NO: 367-370, contiguous portions thereof and sequences 
complementary thereto, and determining based on the amplification the methylation 
status of one or more genomic CpG dinucleotides. 

Claims 24-31 and 33-35 are drawn to a method for the analysis of breast cell 
proliferative disorders. The claims require obtaining a biological sample comprising 
genomic DNA, digesting the genomic DNA comprising SEQ ID NO: 366, contiguous 
portions thereof and sequences complementary thereto with one or more methylation 
sensitive restriction enzyme, and detecting the DNA fragments. 

In each case the claims encompasses a method for the analysis of ANY type of 
breast cell proliferative disorder, which also includes ANY type of breast cancer. Also 
the claims encompass a method wherein ANY type of biological sample is used (i.e. 
breast tissue, urine, blood, kidney tissue). Further the claims encompass a method 
wherein the biological sample is derived from ANY organism (i.e. human, fly, frog, fish). 
Additionally the claims encompass detecting ANY methylated CpG dinucleotide or any 
SNP in SEQ ID NOs: 366-370. Here it is noted that these sequences are each 965 
base pairs long and expected to contain numerous CpG sites and/or SNPs. Also the 
claims encompass methods wherein only portions of SEQ ID NOs: 366-370 are 
analyzed. 

Teachings in the Specification and Examples: 
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The specification teaches that methylation within the calcitonin gene was 
analyzed using different methods. Example 1 describes how restriction enzyme 
analysis can be used to detect methylation. Example 2 describes how the MethyLight 
assay was used to analyze methylation within breast cancer. Here DNA was extracted 
from 21 breast carcinoma samples and 17 normal breast tissues. The DNA from each 
sample was treated using a bisulfite solution such that all non methylated cytosines 
within the sample are converted to thymidine. Conversely, 5-methylated cytosines within 
the sample remain unmodified. The methylation status was determined with a 
MethyLight assay. The mean PMR for normal samples was 0.94, with a standard 
deviation of 1 .28. The mean PMR for tumor samples was 8.38, with a standard 
deviation of 11.18. The overall difference in methylation levels between tumor and 
normal samples is significant in a t-test (p=0.0065). Experiment 3 describes how the 
Heavy Methyl (HM) assay was used to analyze methylation within breast cancer. The 
mean PMR for normal samples was 0.58, with a standard deviation of 0.94. The mean 
PMR for tumor samples was 3.01 , with a standard deviation of 3.91 . The overall 
difference in methylation levels between tumor and normal samples is significant in a t- 
test (p=0.0012). 

In the instant case even though the results presented by Applicants indicate that 
parts of the upstream region of the calcitonin gene SEQ ID NO: 366 were 
hypermethylated in breast tumors as compared to normal tissues, there is no data 
showing which of the CpG sequences were hypermethylated. The claims require only 
determination of methylation status of just one of the cytosines, and Applicants did not 
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show which one of these were methylated, and that, in fact determination of just one 
cytosine methylation status in this region correlates with the presence of a tumor. In the 
instant case the Applicants used DNA extracted from 21 breast carcinoma samples, 
however they do not provide any information as to what type of carcinoma samples 
were used, therefore they do not teach a reliable association between the 
hypermethylation of SEQ ID NO: 366 and any type of breast cancer or any type of 
breast cell proliferative disorder. Additionally the Applicants have not demonstrated that 
any biological sample derived from any organism can be used in the methods of the 
present invention because they only used breast tissue derived from humans. Further 
the claims encompass detecting ANY SNP in SEQ ID NOs: 366-370. Here it is noted 
that these sequences are each 965 base pairs long and expected to contain numerous 
SNPs yet the Applicants do not disclose a single SNP in any of these sequences. 
Therefore it is unknown whether or not SNPs within the sequences exist and if so it is 
unknown if they would even be associated with breast cell proliferative disorders. 

The unpredictability of the art and the state of the prior art: 

Review of the art with respect to calcitonin gene and correlation of CpG 
methylation status and presence or absence of tumors indicates that it is not always 
possible to clearly associate hypermethylation of cytosines with breast cancer. 

For example, hypermethylation of the calcitonin gene promoter in breast tumors 
was studied by Hakkarainen et al. (Int. J. Cancer 1996). Their conclusion was that there 
were no changes with respect to methylation status in the ductal carcinoma as 
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compared to the benign tumors, whereas slight increase in methylation was observed in 
lobular carcinomas (Abstract; Fig. 2). Some of the 25 CpG dinucleotides were 
hypermethylated with comparison to the benign tumors (Fig. 4; page 473, second 
paragraph), however, no single dinucleotide was singled out as being of predictive 
value. Therefore, the conclusion from this study is that methylation status varies with the 
type of breast tumors and within individuals. 

Further it is important to note that methylation is not only caused by neoplasms, 
but that methylation can be detected in normal tissue. This indicates that detection of 
methylation does not indicate neoplastic tissue. The current art teaches detection of 
methylation is indicative of not only neoplasm but also aging of normal cells. Yates et al. 
(Oncogene 2006) teaches that methylation increases with age and malignancy 
(abstract). Yates et al. teaches that methylation was detected in urine DNA from 
patients with and without bladder cancer (Abstract). Yates et al. teaches aberrant 
methylation is not cancer specific and can be found in a normal ageing cell population 
(p. 1985 1st column 1st paragraph). Yates et al. teaches the overall knowledge of the 
molecular mechanisms of DNA methylation in health and cancer remains poor and one 
uncertainty is the extent of aberrant DNA methylation in nonmalignant tissue and the 
association between ageing and aberrant DNA methylation (p. 1985 last paragraph). 
Quantity of Experimentation 

The quantity of experimentation in this area is extremely large since there is 
significant number of parameters which would have to be studied to apply this 
technology to the diagnosis and prognosis of breast tumors. First, all possible types of 
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breast tumors would have to be examined with respect to the methylation status of all 
the CpG dinucleotides within SEQ ID NOs: 366-370 to correlate which of the 
dinucleotides can serve as tumor markers. Then all of these different tumor types 
would have to be studied through their progression to determine which of the CpG 
dinucleotides offers a prognosis of tumor progression. Finally, a population study would 
need to be undertaken to determine statistical significance of these diagnostic and 
prognostic results. This would require years of inventive effort, with each of the many 
intervening steps, upon effective reduction to practice, not providing any guarantee of 
success in the succeeding steps. 
Conclusion 

In the instant case, the claims are not enabled because the specification does 
not indicate which CpGs are hypermethylated and the specification does not provide 
information on the type of breast cancer samples that were used. Further the prior art 
teaches that the methylation status of the calcitonin gene varies with the type of breast 
tumors and within individuals. Specifically Hakkarainen et al. (Int. J. Cancer 1996) 
teaches that there were no changes with respect to methylation status of the calcitonin 
gene in ductal carcinoma as compared to the benign tumors, whereas a slight increase 
in methylation of the calcitonin gene was observed in lobular carcinomas (Abstract; Fig. 
2). Therefore based on the lack of teachings in the specification and the unpredictability 
in the prior art one of skill in the art would be unable to extrapolate the data in the 
specification to provide a method for diagnosing any type of breast proliferative disorder 
by assaying for hypermethylation of any CpG in SEQ I DNO: 366. Accordingly, 
although the level of skill in the art of molecular biology is high it would require undue 
experimentation for one of skill in the art to make and use the invention as claimed. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

As noted in the MPEP 21 1.02, "a preamble is generally not accorded any 
patentable weight where it merely recites the purpose of a process or the intended use 
of a structure, and where the body of the claim does not depend on the preamble for 
completeness but, instead, the process steps or structural limitations are able to stand 
alone." Further, in Pitney Bowes Inc. v. Hewlett-Packard Co., 182F.3d 1298, 1305, 51 
USPQ2d 1 161 , 1 166 (Fed Cir. 1999) the court held that if the body of the claim sets 
forth the complete invention, and the preamble is not necessary to give "life, meaning 
and vitality" to the claim, "then the preamble is of no significance to claim construction 
because it cannot be said to constitute or explain a claim limitation." In the present 
situation, the process steps of the method are able to stand alone and the preamble 
limitation is not accorded patentable weight. Accordingly, the claim language of "a 
method for the analysis of breast cell proliferative disorders" merely sets forth the 
purpose of the claimed process, but does not limit the scope of the claims. 
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6. Claims 1-2, 24, and 35 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Broad (Nucleic Acid Research 1989). 

Regarding Claims 1-2, Broad teaches a method comprising obtaining human 
genomic DNA; contacting genomic DNA obtained from a test subject with restriction 
enzymes Mspl and Hpall which distinguish between methylated and unmethylated CpG 
nucleotides, and detecting which CpG are methylated (page 7005). In the instant case 
nucleotides 1-472 of SEQ ID NO: 366 are 100% identical to nucleotides 1-472 of the 
sequence described by Broad (Accession X15943). Further nucleotides 471-965 of 
SEQ I DNO: 366 are 100% identical to nucleotides 419-913 of the sequence described 
by Broad (Accession X15943). Therefore Broad teaches a method comprising 
determining the methylation status of at least one CpG dinucleotide of a portion of SEQ 
ID NO: 366, wherein determining comprises obtaining a biological sample comprising 
genomic DNA and contacting the DNA with a reagent that distinguishes between 
methylated and non methylated CpG dinucleotides. Here it is noted that the phrase "a 
method for the analysis of breast cell proliferative disorders" merely sets forth the 
purpose of the claimed process, but does not limit the scope of the claims. 

Regarding Claim 24 Broad teaches a method comprising obtaining human 
genomic DNA; contacting genomic DNA obtained from a test subject with restriction 
enzymes Mspl and Hpall which distinguish between methylated and unmethylated CpG 
nucleotides. Broad further teaches analyzing the digested fragments by Southern 
blotting (page 7005). In the instant case nucleotides 1-472 of SEQ ID NO: 366 are 
100% identical to nucleotides 1-472 of the sequence described by Broad (Accession 
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X15943). Further nucleotides 471-965 of SEQ I DNO: 366 are 100% identical to 
nucleotides 419-913 of the sequence described by Broad (Accession X15943). 
Therefore Broad teaches a method comprising: obtaining a biological sample containing 
genomic DNA; isolating the genomic DNA; digesting the isolated genomic DNA 
consisting of contiguous portions of SEQ ID NO:366 with one or more methylation- 
sensitive restriction enzymes; and detecting the DNA fragments generated. 

Regarding Claim 35 Broad teaches a method wherein the genomic DNA is 
obtained from sources which do not express the calcitonin gene (liver and lymphocytes) 
and sources that do express the calcitonin gene (medullary carcinoma of the thyroid 
and human lung carcinoma) (page 7005). Thus Broad teaches a method wherein the 
genomic DNA is obtained from cells which contain DNA. 

7. Claims 1-2, 11, 17-18, 20-23, and 26-35 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Olek (WO 01/68912 A2). 

Regarding Claims 1-2 Olek teaches obtaining a biological sample comprising 
genomic DNA (page 1 0, para 3). Olek teaches contacting the genomic DNA with a 
chemical agent (i.e. bisulfite) which converts unmethylated cytosines to uracil (page 10, 
para 2). Then Olek teaches that fragments of the chemically pretreated DNA are 
amplified using a pair of primers and a polymerase (page 10, para 5). The amplificates 
that are obtained are then hybridized to a probe and the hybridized amplificates are 
detected (page 1 1 , para 3 and page 12, para 2). Olek does not specifically teach SEQ 
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ID NO: 366, however the claims only require contiguous portions of SEQ ID NO: 366. 
In the instant case nucleotides 1-471 of SEQ ID NO: 366 are 76% identical to 
nucleotides 31 18-3589 of the sequence described by Olek (SEQ ID NO: 17 which is a 
chemically treated sequence). Further nucleotides 484-965 of SEQ ID NO: 366 are 
85% identical to nucleotides 3550-4031 of the sequence described by Olek (SEQ ID 
NO: 17 which is a chemically treated sequence). Therefore Olek teaches a method 
comprising determining the methylation status of at least one CpG dinucleotide of 
contiguous portions of SEQ ID NO: 366, wherein determining comprises obtaining a 
biological sample comprising genomic DNA and contacting the DNA with a reagent that 
distinguishes between methylated and non methylated CpG dinucleotides (elms 1-2). 

Regarding Claim 1 1 Olek teaches obtaining a biological sample comprising 
genomic DNA (page 1 0, para 3). Olek teaches contacting the genomic DNA with a 
chemical agent (i.e. bisulfite) which converts unmethylated cytosines to uracil (page 10, 
para 2). Then Olek teaches that fragments of the chemically pretreated DNA are 
amplified using a pair of primers and a polymerase (page 10, para 5). The amplificates 
that are obtained are then hybridized to a probe and the hybridized amplificates are 
detected (page 1 1 , para 3 and page 12, para 2). Olek does not specifically teach SEQ 
ID NO: 366, however the claim only requires contiguous portions of SEQ I DNO: 366. 
In the instant case nucleotides 1-471 of SEQ ID NO: 366 are 76% identical to 
nucleotides 31 18-3589 of the sequence described by Olek (SEQ ID NO: 17 which is a 
chemically treated sequence). Further nucleotides 484-965 of SEQ ID NO: 366 are 
85% identical to nucleotides 3550-4031 of the sequence described by Olek (SEQ ID 
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NO: 17 which is a chemically treated sequence). Therefore Olek teaches a method 
comprising using a set of oligonucleotides (i.e. 2 primers and a probe) in an assay 
suitable for detecting a methylation state within SEQ ID NO: 366. 

Regarding Claim 17 Olek teaches obtaining a biological sample comprising 
genomic DNA (page 1 0, para 3). Olek teaches contacting the genomic DNA with a 
chemical agent (i.e. bisulfite) which converts unmethylated cytosines to uracil (page 10, 
para 2). Then Olek teaches that fragments of the chemically pretreated DNA are 
amplified using a pair of primers and a polymerase (page 10, para 5). The amplificates 
that are obtained are then hybridized to a probe and the hybridized amplificates are 
detected (page 1 1 , para 3 and page 12, para 2). Olek does not specifically teach a 
sequence selected from SEQ ID NO: 367-370, however the claims only require 
contiguous portions of SEQ ID NOs: 367-370. In the instant case nucleotides 1-203 of 
SEQ ID NO: 367 are 99% identical to nucleotides 31 18-3321 of the sequence described 
by Olek (SEQ ID NO: 17 which is a chemically treated sequence). Further nucleotides 
482-965 of SEQ ID NO: 367 are 100% identical to nucleotides 3548-4031 of the 
sequence described by Olek (SEQ ID NO: 17 which is a chemically treated sequence). 
Thus Olek teaches a method comprising: obtaining a biological sample comprising 
genomic DNA; contacting the genomic DNA, with an agent suitable to convert cytosine 
bases that are unmethylated at the 5-position to uracil; amplifying the DNA sequence of 
SEQ ID NO: 367; and determining the methylation status of one or more genomic CpG 
dinucleotides. 
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Regarding claims 18 and 22, Olek teaches a method wherein determining 
hybridization requires at least one nucleic acid according to claim 4. Claim 4 recites an 
oligomer consisting essentially of a sequence of at least 1 0 contiguous nucleotides in 
length that hybridizes to or is identical to a sequence selected from SEQ ID NOs: 367- 
370. Specifically Olek teaches a method wherein amplified DNA is hybridized to a 
probe in order to be detected (page 1 1 , para 3 and page 12, para 2). Olek teaches that 
the probes comprise at least 13 nucleotides which hybridize to SEQ ID NOs 1-536 and 
sequences complementary thereto. In the instant case nucleotides 1-203 of SEQ ID 
NO: 367 are 99% identical to nucleotides 31 18-3321 of the sequence described by Olek 
(SEQ ID NO: 17 which is a chemically treated sequence). Further nucleotides 482-965 
of SEQ ID NO: 367 are 100% identical to nucleotides 3548-4031 of the sequence 
described by Olek (SEQ ID NO: 17 which is a chemically treated sequence). Therefore 
a 1 3 mer probe of SEQ ID NO: 1 7 would meet this limitation because it is expected to 
be able to hybridize to SEQ ID NO: 367 of the present invention. 

Regarding claim 20, Olek teaches sequencing (page 4, para 1). 

Regarding claim 21 , Olek teaches methylation-specific primers (page 4, para 3). 

Regarding claim 23, Olek teaches bisulfite (page 10, para 5). 

Regarding claim 26, Olek teaches amplification of more than 10 fragments 
having a length of about 100 to about 2000 nucleotides (page 10, para 6). 

Regarding claim 27, Olek teaches amplification in one reaction vessel (page 10, 
para 6). 
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Regarding claim 28, Olek teaches a heat-resistant DNA polymerase (page 10, 
para 6). 

Regarding claim 29 Olek teaches amplification via PCR (page 10, para 5). 
Regarding claim 30, Olek teaches labeling of amplificates with a fluorescent label 
(page 12, para 4). 

Regarding claim 31 , Olek teaches labeling of amplificates with a detachable 
molecule (i.e. radio nucleotide) having a typical mass detected in mass spectrometer 
(page 12, para 4). 

Regarding claim 32, Olek teaches detection of amplificates by mass 
spectrometry (page 12, para 4). 

Regarding claim 33, Olek teaches fragments having positive or negative charge 
to be better detected by mass spectrometer (page 12, para 5). 

Regarding claim 34, Olek teaches detection by MALDI (page 12, para 5). 

Regarding claim 35, Olek teaches obtaining genomic DNA from cells, cell 
components, cell lines, histological slides, biopsies, tissue embedded in paraffin (page 
10, para 4). 



Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claim 19 is rejected under 35 U.S.C. 103(a) as being obvious over Olek (WO 
01/68912 A2) in view of Gonzalgo (US Patent 6251594 Issued 6/2001). 

Olek teaches obtaining a biological sample comprising genomic DNA (page 10, 
para 3). Olek teaches contacting the genomic DNA with a chemical agent (i.e. bisulfite) 
which converts unmethylated cytosines to uracil (page 10, para 2). Then Olek teaches 
that fragments of the chemically pretreated DNA are amplified using a pair of primers 
and a polymerase (page 10, para 5). The amplificates that are obtained are then 
hybridized to a probe and the hybridized amplificates are detected (page 1 1 , para 3 and 
page 12, para 2). Olek does not specifically teach a sequence selected from SEQ ID 
NO: 367-370 the claims only require contiguous portions of SEQ ID NOs: 367-370. In 
the instant case nucleotides 1-203 of SEQ ID NO: 367 are 99% identical to nucleotides 
31 1 8-3321 of the sequence described by Olek (SEQ ID NO: 1 7 which is a chemically 
treated sequence). Further nucleotides 482-965 of SEQ ID NO: 367 are 100% identical 
to nucleotides 3548-4031 of the sequence described by Olek (SEQ ID NO: 17 which is 
a chemically treated sequence). Thus Olek teaches a method comprising: obtaining a 
biological sample comprising genomic DNA; contacting the genomic DNA, with an agent 
suitable to convert cytosine bases that are unmethylated at the 5-position to uracil; 
amplifying the DNA sequence of SEQ ID NO: 367; and determining the methylation 
status of one or more genomic CpG dinucleotides. Further Olek teaches a method 
wherein determining hybridization requires at least one nucleic acid according to claim 
4. Claim 4 recites an oligomer consisting essentially of a sequence of at least 1 0 
contiguous nucleotides in length that hybridizes to or is identical to a sequence selected 
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from SEQ ID NOs: 367-370. Olek teaches probes that comprise at least 13 nucleotides 
which hybridize to SEQ ID NOs 1-536 and sequences complementary thereto. In the 
instant case a 13 mer probe of SEQ ID NO: 17 would meet this limitation because it is 
expected to be able to hybridize to SEQ ID NO: 367 of the present invention. 

Olek does not teach a method wherein determining the methylation status of one 
or more genomic CpG dinucleotides comprises hybridization of at least one 
oligonucleotide according to claim 4 and extension of the at least one hybridized 
oligonucleotide by at least one nucleotide base as required by claim 19. 

However Gonzalgo teaches a primer extension assay for the determination of 
strand specific methylation status at cytosine residues called Ms-SNuPE (abstract). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Olek by determining the 
methylation status of one or more genomic CpG dinucleotides by hybridizing an 
oligonucleotide and extending the oligonucleotide by at least one nucleotide base as 
suggested by Gonzalgo. Specifically Gonzalgo teaches that once a specific region of 
DNA has been identified, Ms-SNuPE primers can be applied for rapidly screening the 
most important CpG sites that are involved with the specific methylation changes 
associated with a cancer phenotype (Col 9, lines 25-32). As such the rationale to 
support a conclusion that the claims would have been obvious is that all the claimed 
methods were known in the prior art for determining if a particular nucleic acid sequence 
was methylated and one skilled in the art could have arrived at the claimed invention by 
using a combination of these known methods and the combination would have yielded 
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nothing more than the predictable result of being able to determine if a nucleic acid 
sequence was methylated or not methylated. From the teachings in these references, 
it was apparent that one of ordinary skill in the art would have had a reasonable 
expectation of success in producing the claimed invention. Therefore the invention as a 
whole was prima facie obvious to one of ordinary skill in the art at the time the invention 
was made, as evidenced by the references. 



1 0. Claims 25-34 are rejected under 35 U.S.C. 1 03(a) as being obvious over Broad 
(Nucleic Acid Research 1 989) in view of (WO 01/6891 2 A2). 

Broad teaches a method comprising obtaining human genomic DNA; contacting 
genomic DNA obtained from a test subject with restriction enzymes Mspl and Hpall 
which distinguish between methylated and unmethylated CpG nucleotides. Broad 
further teaches analyzing the digested fragments by Southern blotting (page 7005). In 
the instant case nucleotides 1-472 of SEQ ID NO: 366 are 100% identical to nucleotides 
1-472 of the sequence described by Broad (Accession X15943). Further nucleotides 
471-965 of SEQ I DNO: 366 are 100% identical to nucleotides 419-913 of the sequence 
described by Broad (Accession X15943). Therefore Broad teaches a method 
comprising: obtaining a biological sample containing genomic DNA; isolating the 
genomic DNA; digesting the isolated genomic DNA consisting of contiguous portions of 
SEQ ID NO:366 with one or more methylation-sensitive restriction enzymes; and 
detecting the DNA fragments generated. 
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Broad does not teach a method further comprising amplifying the DNA digested 
fragments prior to detection (elm 25). Broad does not teach a method wherein more 
than ten different fragments having a length of about 100 to about 200 base pairs are 
amplified (elm 26). Broad does not teach a method wherein amplification of several 
DNA segments is carried out in one reaction vessel (elm 27). Broad does not teach a 
method wherein amplifying is by means of a heat-resistant DNA polymerase (elm 28). 
Broad does not teach a method wherein amplifying is by means of a polymerase chain 
reaction (elm 29). Broad does not teach a method wherein the amplificates carry 
detectable labels (elm 30). Broad does not teach a method wherein said labels are 
selected from the group consisting of fluorescence labels, radio nucleotides, and 
detachable molecule fragments having a typical mass which can be detected in a mass 
spectrometer and combinations thereof (dm 31). Broad does not teach a method 
wherein amplificates or fragments of the amplificates are detected in the mass 
spectrometer (elm 32). Broad does not teach a method wherein produced fragments 
have a single positive or negative net charge for better detectability in the mass 
spectrometer (elm 33). Broad does not teach a method wherein detection is carried out 
and visualized by means of at least one of matrix assisted laser desorption/ionisation 
mass spectrometry (MALDI), and using electron spray mass spectrometry (ESI) (elm 
34). 

However Olek teaches amplifying DNA prior to detection. Olek teaches 
amplification of more than 10 fragments having a length of about 100 to about 2000 
nucleotides (page 10, para 6). Olek teaches amplification in one reaction vessel (page 
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10, para 6). Olek teaches a heat-resistant DNA polymerase (page 10, para 6). Olek 
teaches amplification via PCR (page 10, para 5). Olek teaches labeling of amplificates 
with a fluorescent label (page 12, para 4). Olek teaches labeling of amplificates with a 
detachable molecule (i.e. radio nucleotide) having a typical mass detected in mass 
spectrometer (page 12, para 4). Olek teaches detection of amplificates by mass 
spectrometry (page 12, para 4). Olek teaches fragments having positive or negative 
charge to be better detected by mass spectrometer (page 12, para 5). Olek teaches 
detection by MALDI (page 12, para 5). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the method of Broad by amplifying the 
digested DNA prior to detection as suggested by Olek. The rationale to support a 
conclusion that the claims would have been obvious is that all the claimed methods 
were known in the prior art for determining if a particular nucleic acid sequence was 
methylated and one skilled in the art could have arrived at the claimed invention by 
using a combination of these known methods and the combination would have yielded 
nothing more than the predictable result of being able to determine if a nucleic acid 
sequence was methylated or not methylated. From the teachings in these references, 
it was apparent that one of ordinary skill in the art would have had a reasonable 
expectation of success in producing the claimed invention. Therefore the invention as a 
whole was prima facie obvious to one of ordinary skill in the art at the time the invention 
was made, as evidenced by the references. 

Conclusion 
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11. No Claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda M. Shaw whose telephone number is (571) 
272-8668. The examiner can normally be reached on Mon-Fri 7:30 TO 4:30. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached at 571-272-0735. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Amanda M. Shaw 

Examiner 

Art Unit 1634 



/Carla Myers/ 

Primary Examiner, Art Unit 1634 



